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(54) Method for recording and reproducing audio data to/from a rewritable recording medium 



(57) The present invention writes location infomna- 
tion on representative audio sections, each being spec- 
ified within an audio track by a user, for audio tracks re- 
corded in a high-capacity storage medium, and, it re- 
quested, reproduces representative audio sections only 
using the written location infoimation, thereby helping a 
user find a desirable audio track easily and quickly 
among a lot of recorded audio tracks. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present Invention relates to a method for 
managing information on representative audio for audio 
tracks recorded in a rewritable recording medium and 
for reproducing the representative audio to have a user 
know easily what contents a recorded audio track has. 

2. Description of the Related Art 

[0002] A disk-type recording medium such as a com- 
pact disk (CD) can store high-quality digital audio data 
permanently, so that it is very popular recording medi- 
um. Recently, a digital versatile disk (referred as 'DVD' 
hereinafter) has been developed as a new disk-type re- 
cording medium. A DVD can store much larger size than 
a CD, that Is, high-quality moving picture or audio data 
is recorded in a DVD for much longer time. Therefore, 
a DVD will be used widely in the near future. 
[0003] There are three types In a DVD, DVD-ROM for 
read-only, DVD-R for write-once, and DVD-RAM or 
DVD-RW for rewritable. For a rewritable DVD, the 
standardization of data writing format is in progress. 
[0004] FIG. 1 is a block diagram of a general optical 
disk device recording and reproducing video or audio 
data to/fomn a rewritable disk. 

[0005] The disk device configured as FIG. 1 compris- 
es an optical pickup 2 reading a signal recorded in a 
rewritable DVD 1 or writing a data stream processed into 
a writable signal in the rewritable DVD 1 ; a reproduced 
signal processor 8 restoring the read signal into com- 
pressed digital data; a decoder 9 decoding the com- 
pressed digital data into original data; a samplers digi- 
tizing an inputted analog signal at a predetenmined sam- 
pling rate; an encoder 4 encoding the digitized data into 
MPEG-, LPCM-, or AC3-fonnatted data; a writing signal 
processors converting data from the encoder 4 into sig- 
nals adequate to be written; a controller 6 controlling all 
elements to conduct recording or reproducing opera- 
tion; and a memory 7 for storing data temporally. 
[0006] if an analog signal is applied to the disk device 
of FIG. 1 , the sampler 5 samples the analog signal at 
the predetemnined sampling rate, and applies the sam- 
pled digital data to the encoder 5. The encoder 5 en- 
codes a block of sampled data into compressed or non- 
compressed data of pre-specified format, for example, 
MPEG format for compressed or LPCM fonriat for non- 
compressed, and the writing signal processor 3 con- 
verts bit trains of the formatted data into writing pulses 
which is applied to the pickup 2. Then, the pickup 2 
writes bit information associated with the writing pulses 
on the recording surface of the rewritable DVD 1 . 
[0007] The audio data recorded continuously from re- 
cording start to stop is called a 'track' which is a logical 



unit and is different from a physical spiral track formed 
in a rewritable disk. If recording operation stops after a 
single audio song provided from a microphone or broad- 
cast signal has been recorded, the recorded song cor- 
5 responds to a track. However, a track may contain sev- 
eral recorded songs if several songs are recorded at a 
time. 

[0008] The recorded audio songs, that is, all tracks 
are indexed by a track set infomnation as shown in FIG. 

10 2, Infonnation for a track recorded newly is inserted In 
the track set information and information for an erased 
track is deleted from the track set information. 
[0009] A part of a track (PoT) only specified within an 
audio track is able to be reproduced. Such a partial re- 

15 production is initiated through selecting a play list which 
is used for defining audio track playback sequence. 
[0010] After a track has been recorded or edited, cell 
information (CI) is created to refer to full or part of a 
track. The created cell information is written in an orig- 

20 inal or a user-defined program chain information (PG- 
Cl). A play list is associated with a PGCI through the 
number of PGCI. 

[001 1 ] Therefore, if a play list defined by a user or cre- 
ated automatically after recording is selected, the con- 
25 troller 6 searches for a PGCI the selected play list refers 
to, and reads out location information of full or part of 
each track written in CIs belonging to the discovered 
PGCI. Finally the controller 6 moves the pickup 2 to all 
locations sequentially, and conducts reproduction oper- 
30 ation. 

[0012] However, a rewritable DVD is much high-ca- 
pacity storage device, so that many audio tracks can be 
recorded in it. Therefore, it is very difficult to find a track 
containing a desirable song or sound after a lot of audio 
35 tracks have been recorded. 

SUMMARY OF THE INVENTION 

[0013] It is an object of the present invention to pro- 

40 vide a method for managing information on representa- 
tive audio for audio tracks recorded in a high-capacity 
storage medium and for reproducing the representative 
audio to help a user find a desirable audio track easily. 
[0014] A method of managing infomnation on audio 

45 tracks recorded in a rewritable recording medium ac- 
cording to the present invention, receives a command 
specifying a representative audio section for a full or a 
partial audio track recorded in the rewritable recording 
medium, and writes location information on the specified 

50 representative audio section in cell information related 
with the full or the partial audio track. 
[0015] A method of reproducing audio data recorded 
in a rewritable recording medium according to the 
present invention, receives a command requesting rep- 

55 resentative audio reproduction for audio tracks recorded 
in the rewritable recording medium, reads location infor- 
mation written in cell infonnation related with full or par- 
tial tracks, and searches for and reproduces a data block 
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specified by the read location information after checking 
whether the read location infornnation is about a repre- 
sentative audio section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The accompanying drawings, which are In- 
cluded to provide a further understanding of the inven- 
tion, illustrate the preferred embodiments of this inven- 
tion, and together with the description, serve to explain 
the principles of the present invention. 
[001 7J In the drawings: 

FIG. 1 is a block diagram of a general optical disk 
device recording and reproducing video or audio 
data to/form a rewritable disk; 
FIG. 2 shows a structure of audio tracks and related 
play infonmaiion written in a rewritable disk; 
FIG. 3 shows a hierarchical structure of real time 
recording audio manager information for audio 
tracks recorded in a rewritable disk; 
FIG. 4 shows a structured program chain including 
cell infornnation in which information on a represent- 
ative audio section is written; 
FIG. 5 shows an example where representative au- 
dio sections are specified for recorded audio tracks 
according to the present invention; 
FIG. 6 shows a structured program chain including 
cell information in which infornnation on a represent- 
ative audio section is written in different format from 
FIG. 4; 

FIG. 5 shows another example where representa- 
tive audio sections are specified for recorded audio 
tracks according to the present invention; and 
FIG. 8 is an example of screen data displaying sev- 
eral play lists, each being linked with recorded audio 
tracks. 

DESCRIPTION OF THE PREFFERRED 
EMBODIMENT 

[0018] In order that the invention may be fully under- 
stood, preferred embodiments thereof will now be de- 
scribed with reference to the accompanying drawings. 
[0019] FIG. 3 shows a hierarchical structure of real 
time recording audio manager information (RTR_AMGI) 
for audio tracks recorded in a rewritable disk such as a 
rewritable DVD. 

[0020] The RTR_AMGI contains an audio manager 
information management table 'AMGI_MAT and a play 
list search pointer table 'PL_SRPT'. The play list search 
pointer table consists of play list search pointer table In- 
formation *PL_SRPTr and one or more play list search 
pointers 'PL_SRP #n'. 

[0021] Each play list search pointer has the number 
of an associated program chain (PGC) which refers to 
one program chain structured as FIG, 4. 
[0022] After an audio signal has been recorded in a 



4 

rewritable DVD through the writing signal processor 3, 
the controller 6 creates CI related with the recorded 
track. The created CI has start and end position infor- 
mation of the recorded track in the field of audio cell gen- 

5 eral infornnation 'A.C.GI', and it is written in a user-de- 
fined PGC or an original PGC, which is created auto- 
matically after recording, according to user's choice. Af- 
ter several audio tracks have been recorded, several as- 
sociated Cls are created and then written in a PGC to- 

10 getherwith location information about each CI as shown 
in FIG. 4. 

[0023] And, CI contains a plurality of cell entry point 
information 'A_C_EPI #n' besides the audio cell general 
information 'A^C^GI'. 
15 [0024] The cell entry point information can contain dif- 
ferent information according to its type defined in a type 
field 'EP_TY\ The location information on representa- 
tive audio section according to the present Invention is 
written in this cell entry point information with bit value 
20 '0001 XXXX' CX' means 'don't-care') in the type field 
'EP_TY'. The cell entry point infornnation with bit value 
'0001 XXXX' in the type field contains start and end po- 
sition information of representative audio section in the 
fields 'EP.RA.S.PTM' and 'EP_RA_E_PTM', respec- 
ts lively. The position infomnation is expressed in the unit 
of presentation time (PTM). 

[0025] If the type field of a cell entry point information 
has a value of '0110XXXX', it means that the cell entry 
point information has single position information only in- 
30 dicating a random accessible point. 

[0026] In the case that a lot of audio tracks have been 
recorded in the rewritable DVD 1 , if a user specifies 
some representative audio sections for all or some au- 
dio tracks in an edit mode, the controller 6 obtains loca- 
ls tion infonnation for the specified representative audio 
sections, and writes the obtained location information in 
respectivecell entry information fields of cell Information 
corresponding to audio tracks whose representative au- 
dio sections are specified. 
40 [0027] A representative audio data may be newly gen- 
erated from a user's voice, specific sound, and so on, 
and then recorded instead of being specified within a 
recorded audio track. 

[0028] FIG. 5 shows an example where representa- 
tlve audio sections are specified for recorded audio 
tracks according to the present invention. In the exam- 
ple of FIG. 5, the cell entry point defined in FIG. 4 is used 
to specify start and end position of each representative 
audio section *RA_ENT #n*, and an audio track is 

50 marked as an audio object 'AOB #n' in the drawing. 
[0029] Explaining the example of FIG. 5, three audio 
tracks, that is, three audio objects (AOBs) have been 
recorded, and three Cls associated with three audio 
tracks have been written in and associated with an orig- 

55 inal program chain 'ORG^PGC which has been created 
after initial record. The controller 6 has created CI 'Cell 
4' referring to a partial track 'UD_TRK' specified within 
the third track 'AOB #3' and has written the created CI 
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'Cell 4' in a user-defined program chain 'UD_PGC' since 
the partial track 'UD.TRK' is chosen in edit mode by a 
user. 

[0030] The created CI 'Cell 4' also contains start and 
end position of a specified representative audio section 
'RA_ENT #4' for the user-defined partial track 
'UD_TRK'. In the example of FIG. 4, the third full track 
'AOB #3' and the user-defined partial track 'UD_TRK' 
have same representative audio section marked as 
'RA_ENT #3', 'RA_ENT #4', however, the representa- 
tive audio section of the user-defined partial track may 
be specified differently from that of the full track the par- 
tial track belongs to. 

[0031] Instead of using start and end position as lo- 
cation information of a representative audio section as 
depicted in FIG. 4, it is also possible to use start position 
and duration to specify a representative audio section. 
FIG. 6 shows a structured program chain including a cell 
entry point having fields of entry type, start position, and 
duration. The number of audio frames included in a 
specified representative audio section may be written in 
the duration field instead of time length. 
[0032] FIG. 7 shows an example where representa- 
tive audio sections are specified differently from the ex- 
ample of FIG. 6. The example of FIG. 7 shows that CI 
indicates the length of a representative audio section 
with the duration infomnation 'RA_DUR' instead of end 
position infomnation 'EP_RA_E_PTM' which is afield of 
a cell entry point given in FIG. 4. 
[0033] Hereinafter, described is a method of repro- 
ducing representative audio sections related with re- 
corded audio tracks. 

[0034] When a rewritable DVD 1 is inserted into the 
disk device of FIG. 1 , the controller 6 reads out manage- 
ment infomnation for all audio tracks recorded in the re- 
writable DVD 1 and stores them in the memory 7. If a 
user requests reproduction of the inserted disk, the con- 
troller 6 constructs screen data for selecting a play list 
based on the real time recording audio manager infor- 
mation (RTR_AMG1) stored in the memory 7, and out- 
puts the constructed screen data to be displayed onto 
a connected displaying device such as a digital televi- 
sion or an equipped LCD as shown in FIG. 8. At the 
same time, the controller 6 builds a cursor data and 
overlaps it with the screen data. 

[0035] While interpreting movement data of the cursor 
received from an input device such as a remote control- 
ler, the controller 6 moves the cursor position until se- 
lection of a play list is done. If a play list among present- 
ed play lists is chosen, the controller 6 accesses pro- 
gram chain information indicated by a PGC number writ- 
ten in the selected play list, and reads all CIs written in 
the accessed program chain information, 
[0036] For example, the controller 6 reads three CIs 
associated with the three tracks 'AOB #1 'AOB #2', and 
'AOB #3' if the selected play list is related with an original 
program chain shown in FIG. 5 or 7. After reading all 
CIs, the controller 6 checks whether or not each CI in- 



cludes location infomnation on a representative audio 
section, and reads the location infonnation consisting of 
start and end position or start position and its length. For 
the recording example of FIG. 5 or 7, the location infor- 

5 mation about the three representative audio sections 
•RA_ENT #1, #2, and #3' is read out. 
[0037] Referring to the read location information of 
representative audio sections, the controller 6 moves 
the pickup 2 to the representative audio sections se- 

^0 quentially. At each representative audio section, audio 
data written within each section is detected by the pick- 
up 2, and is processed into audible sound through the 
decoder 9 and the reproduced signal processor 8 until 
the reproduction point arrives at the end position indi- 

is cated by each cell entry point. This representative audio 
reproducing operation is conducted up to the audio sec- 
tion indicated by the last CI. 

[0038] If a user selects a play list related with a user- 
defined program chain in the above selecting step, the 

20 representative audio section 'RA_ENT #4" indicated by 
the CI 'Cell 4' will be searched and reproduced in the 
recorded example of FIG. 5 and 7. 
[0039] In the above-explained reproduction opera- 
tion, it is considered that there is no representative audio 

25 for an audio track if the type value of a cell entry point 
written in CI related with the track is not '0001 XXXX', 
thus that track is skipped without reproducing any audio 
data. 

[0040] In the recorded example of FIG. 5 or 7, a user- 
30 defined program chain has a single partial audio track. 
However, a user-defined program chain can refer to 
many partial audio tracks by including a plurality of CIs 
which have respective location information to access 
each partial track. For a user-defined program chain re- 
35 ferring to a plurality of partial tracks, the controller 6 re- 
produces representative audio sections specified in CIs 
sequentially as explained above for the case of an orig- 
inal PGC. 

[0041] While sequential reproduction of representa- 
tive audio sections is conducted, the previous or the next 
representative audio section may be requested to be re- 
produced from a user through an input device such as 
a remote controller. If such a request is entered, the con- 
troller 6 checks the infonnation written in the previous 

^5 or the next CI, moves the pickup 2 to the start position 
pointed by a cell entry point of the previous or the next 
CI. and reproduces representative audio data within the 
track section defined by the cell entry point. 
[0042] In addition, if a track number is entered from a 

50 user, the controller 6 searches a program chain being 
reproduced for CI whose index number is equal to the 
entered track number, and reproduces representative 
audio section indicated by a cell entry point of the dis- 
covered CI. 

55 [0043] It is also possible to replay from a head of a 
representative audio section being reproduced if 'replay' 
is commanded. This function is provided so that a rep- 
resentative audio section of a full or partial track is re- 
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produced repeatedly as far as a user wants. 
[0044] Various aforementioned nnethods of repre- 
sentative audio reproduction may be commanded 
through a remote controller as explained above. It is 
preferable to equip a remote controller with a hot button 
for 'Representative Audio*. When this hot button is 
pressed once, which means 'ON' of representative au- 
dio reproduction, the above-explained sequential repre- 
sentative audio reproduction is conducted. If there is a 
specific program chain having been selected prior to 
press of the hot button, the sequential representative 
audio reproduction is conducted for audio tracks belong- 
ing to the selected program chain. If there is not, the 
representative audio reproduction is conducted for an 
original program chain referring to a lately-recorded au- 
dio track. 

[0045] If the hot button for 'Representative Audio' Is 
pressed again, which means 'OFF*, the sequential rep- 
resentative audio reproduction being conducted is ter- 
minated, and then normal audio track reproduction be- 
gins from a head of an audio track including the termi- 
nated representative audio section. Therefore, if a user 
notices that a representative audio being playbacked at 
present is related with a desirable audio track, he or she 
presses the hot button for 'Representative Audio' again, 
then the desirable audio track is playbacked. 
[0046] The above-explained representative audio re- 
producing method for recorded audio tracks enables a 
user to find a desirable audio track easily and quickly 
among a lot of audio tracks recorded in a high-capacity 
recording medium such as a rewritable DVD. 
[0047] The foregoing is provided only for the purpose 
of illustration and explanation of the preferred embodi- 
ments of the present invention, so changes, variations 
and modifications may be made without departing from 
the spirit and scope of the invention. 



Claims 

1. A method of managing information on audio data 
recorded in a rewritable recording medium, com- 
prising the steps of: 

(a) receiving a command specifying a repre- 
sentative audio section for a full or a partial au- 
dio track recorded in the rewritable recording 
medium; and 

(b) writing location information on the specified 
representative audio section in cell infonnation 
related with the full or the partial audio track. 

2. The method set forth in claim 1 , wherein the cell in- 
formation has a type data indicating that the location 
information on the specified representative audio 
section is written. 

3. The method set forth in claim 2, wherein the type 
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data is used for distinguishing whether location in- 
formation written therewith is for a representative 
audio section or for a random accessible position. 

5 4, The method set forth in claim 1 , wherein the location 
information consists of start and end position infor- 
mation of the specified representative audio sec- 
tion, each position infonnation being expressed in 
presentation time. 

10 

5. The method set forth in claim 1 , wherein the location 
information consists of start position and length in- 
formation of the specified representative audio sec- 
tion. 

75 

6. A method of reproducing audio data recorded in a 
rewritable recording medium, comprising the steps 
of: 

20 (a) receiving a command requesting represent- 

ative audio reproduction for audio tracks re- 
corded in the rewritable recording medium; 

(b) reading location information written in cell 
infonnation related with full or partial tracks; 

25 and 

(c) searching for and reproducing a data block 
specified by the read location infonnation after 
checking whether the read location infonnation 
is about a representative audio section, and re- 

30 peating the searching and reproducing opera- 

tion sequentially up to last cell information. 

7. The method set forth in claim 6, wherein said step 
(c) checks a type data indicating whether or not the 

35 location infonnation written the cell information is 
about a representative audio section: and uses the 
location information to search for a representative 
audio section if the type data is indicative of location 
information of a representative audio section. 

40 

8. The method set forth in claim 6, wherein said step 
(c) checks a type data indicating whether or not the 
location infonnation written the cell information is 
about a representative audio section, and skips a 

45 position specified by the location infomnation if the 
type data is not indicative of location information of 
a representative audio section. 

9. The method set forth in claim 6, wherein said step 
50 (c) searches for and reproduces a previous or a next 

representative audio section specified by cell infor- 
mation previous or next to the present cell of which 
representative audio section is being reproduced, if 
a jump command to the previous or the next repre- 
ss sentative audio section is entered white conducting 
the sequential representative audio reproduction. 

10. The method set forth in claim 6. wherein, if a track 
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number is designated while conducting the sequen- 
tial representative audio reproduction, said step (c) 
searches for and reproduces a representative audio 
section specified by cell infornnation whose index 
number is equal to the track number. 5 

11. The method set forth in claim 6, wherein the audio 
tracks belong to an original program chain. 

12. The method set forth in claim 6, wherein the audio io 
tracks belong to a user-defined program chain cre- 
ated from user's editing operation. 

13. The method set forth in claim 6, wherein the com- 
mand requesting representative audio reproduction is 
is an 'ON* signal originated from a user interfacing 
means. 

14. The method set forth in claim 6, wherein said step 

(c) is terminated when an 'OFF* signal is received 20 
from a user interfacing means. 

15. The method set forth in claim 14, wherein said step 
(c) conducts a normal reproduction from starting 
point of an audio track whose representative audio 25 
section is terminated due to the received 'OFF' sig- 
nal. 

16. The method set forth in claim 6, wherein said step 

(c) reproduces the current representative audio 30 
section again from its starting point, if a replay com- 
mand is entered while conducting the sequential 
representative audio reproduction. 

17. Adatarecordingmediumin which audio data is writ- 35 
ten according to the method of claim 1 . 
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FIG. 1 
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FIG. 2 
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FIG. 5 
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FIG. 7 
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